Dependence of corneal keratocyte adhesion, spreading, and integrin β1 expression on deacetylated chitosan coating.
This study reports, for the first time, the regulation of corneal keratocyte adhesion, spreading, morphology, and integrin gene expression on chitosan coating due to the effects of deacetylation. The degree of deacetylation (DD) in chitosan materials was confirmed by elemental analysis, gel permeation chromatography, and Fourier transform infrared spectroscopy. In this study, chitosan samples with the same molecular weight level but varying DD (74.1 ± 0.5%, 84.4 ± 0.7%, and 94.2 ± 0.5%) were obtained by heat-alkaline treatment under a nitrogen atmosphere. For higher DD groups, the biopolymer carried abundant amino groups since the deacetylation process removed larger amount of acetyl groups from the chitosan molecules. Results showed that the mechanical stability and crystallinity of the chitosan coatings significantly increased with increasing DD value. Fibronectin adsorption, keratocyte adhesion, and cell spreading exhibited a positive correlation with DD due to the chemical functionality of polysaccharides (bearing acetyl and amino groups) and increase of substrate stiffness and crystallinity. In particular, when adhered to chitosan coatings with a DD value of 74.1%, the keratocytes appeared to be fibroblastic, elongated, and spindle shape, indicating a loss of their characteristic dendritic morphology. Furthermore, the gene expression of integrin β1 (i.e., a cell-matrix adhesion molecule) was significantly up-regulated on the chitosan coatings with higher DD, which supports favorable attachment of corneal keratocytes. Our findings suggest that DD-mediated physicochemical properties of chitosan coatings greatly affect cell-substrate crosstalk during corneal keratocyte cultivation.